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DETAILED ACTION 
Specification 

1 . The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Furthermore, it is requested that the applicant shorten the Summary of the 
Invention by editing and/or removing the lengthy and redundant 
descriptions/embodiments of the invention. The Summary, consisting of the 
Background Art and the Disclosure of Invention, is 42 pages long. Please see MPEP 
§608.01 (d). 

Claim Objections 

2. A series of singular dependent claims is permissible in which a dependent claim 
refers to a preceding claim which, in turn, refers to another preceding claim. 

A claim which depends from a dependent claim should not be separated by any 
claim which does not also depend from said dependent claim. It should be kept in mind 
that a dependent claim may refer to any preceding independent claim. In general, 
applicant's sequence will not be changed. See MPEP § 608.01 (n). 

Claims 10 and 1 1 depend on claim 8, but are preceded by claim 9, which 
depends on claim 1. Claims 10-13 should precede claim 9. 
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Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 8 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 8 recites that the converter control section causes the 
DC-DC converter to perform one of the buck and boost operations, yet at the same 
time, maintains the DC-DC converter in non-operation. The DC-DC converter can't be 
OFF if it is ON. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1, 3-8 and 14-15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ikeda (US 5,161,097). 

With respect to claim 1, Ikeda discloses a direct-current power supply (figure 1) 
comprising: 

a DC-DC converter (figure 1, item 2; column 3, lines 16-21), by its 
switching operation ("chopper controlled"), converting an input voltage applied 
from an external direct-current power supply (figure 1, item 1) into an output 
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voltage equal to or higher than the input voltage ("booster type"), and applying 
the output voltage to an external load (figure 1 , item 3); 

a converter control section (figure 1, item 2; column 3, line 42 to column 4, 
line 12) comparing said output voltage with a desired voltage, and based on their 
difference, controlling said switching operation of said DC-DC converter; 

a bypass switch (figure 1, item 4; column 3, lines 21-27) shorting between 
the input and output of said DC-DC converter; and 

a bypass control section (figure 1 , items 5, 6; column 4, lines 1 3-24) 
maintaining said bypass switch in the ON state during non-operation of said DC- 
DC converter, and at a start of said switching operation of said DC-DC converter, 
further maintaining said bypass switch in the ON state for a predetermined time 
from the start (figure 1, items 5, 6). 

The specification discloses that the bypass control section is a comparator (figure 
1, item 6; page 56, line 12 to page 57, line 14) and that the bypass control section 
maintains the bypass switch in the ON state for a predetermined time ("TP; page 62, 
lines 7-15). The Ikeda bypass control section comprises a comparator (item 5), as in 
the present application, and further comprises a controller (item 6). These components 
combine to act as a switching delay for the bypass switch. 

With respect to claim 3, Ikeda discloses the direct-current power supply 
according to claim 1 , and further discloses: 

said direct-current power supply comprises a start control section (figure 

1, items 5, 26; column 3, lines 54-57; column 4, lines 8-12) sending a 
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predetermined start signal to said converter control section based on one or both 
of said input and output voltage (column 4, lines 3-8); said converter control 
section in non-operation starts upon receipt of said start signal (column 4, lines 8- 
12); and 

said bypass control section includes: 

a signal delay section (figure 1, item 5; column 4, lines 13-15) 
holding said start signal for a predetermined delay time from the instant of 
receipt; and 

a switch driving section (figure 1, item 6; column 4, lines 15-19) 
maintaining said bypass switch in the ON state until the receipt of said 
start signal from said signal delay section (column 3, lines 26-27), and 
turning off said bypass switch at the receipt of said start signal. 

Ikeda anticipates the signal delay section, as discussed above. 

With respect to claim 4, Ikeda discloses the direct-current power supply 
according to claim 3, and further discloses: 

said start control section sends a predetermined stop signal to said 

converter control section, based on said input voltage (column 4, lines 8-12); 

said converter control section in operation stops upon receipt of said stop 

signal (column 4, lines 8-12); and 

in said bypass control section: 
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said signal delay section holds said stop signal for a predetermined 
delay time from the instant of receipt (figure 1, item 5; column 4, lines 13- 
15); and 

said switch driving section maintains said bypass switch in the OFF 
state until the receipt of said stop signal from said signal delay section 
(column 3, lines 26-27), and turning on said bypass switch at the receipt of 
said stop signal (column 4, lines 15-19). 
Ikeda anticipates the signal delay section, as discussed above. 
With respect to claim 5, Ikeda discloses the direct-current power supply 
according to claim 1, and further discloses: 

said direct-current power supply comprises an input voltage detecting 
section (figure 1, items R3, R4; column 3, line 67 to column 4, line 3) comparing 
said input voltage with a start input voltage; 

said converter control section, based on the output of said input voltage 
detection section: 

maintains said DC -DC converter in non-operation during the 
period when said input voltage is higher than said start input voltage 
(column 4, lines 3-5 and 9-12); and 

causes said DC-DC converter to start said switching operation at 
the detection of the fall of said input voltage to said start input voltage 
(column 4, lines 5-7). 
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With respect to claim 6, Ikeda discloses the direct-current power supply 
according to claim 1 , and further discloses: 

an input voltage detecting section (figure 1 , items R3, R4; column 3, line 
67 to column 4, line 3) comparing said input voltage with a stop input voltage 
(Vb); 

an output voltage detecting section (figure 1, items R1, R2; column 3, lines 
54-57) comparing said output voltage with a start output voltage (Va); and 

a start control section (figure 1, items 5 and 26; column 3, lines 54-57; 
column 4, lines 8-12): 

based on the output of said output voltage detecting section, 
maintaining said converter control section in non-operation during the 
period when said output voltage is higher than said start output voltage, 
and causing said converter control section to start at the detection of the 
fall of said output voltage to said start output voltage (column 3, lines 57- 
66). 

based on the output of said input voltage detecting section, 
maintaining said converter control section in operation during the period 
when said input voltage is lower than said stop input voltage, and causing 
said converter control section to stop at the detection of the rise of said 
input voltage to said stop input voltage (column 4, lines 3-12). 
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With respect to claim 7, Ikeda discloses the direction-current power supply 
according to claim 6, and further discloses said start control section, based on the 
outputs of said input voltage detecting section and said output voltage detecting section: 
maintains said converter control section in non-operation during the period 
when said input voltage is higher than said stop input voltage (column 4, lines 3- 
12) and output voltage is higher than said start output voltage; and 

causes said converter control section to start when said input voltage falls 
below said stop input voltage (column 4, lines 3-12) and the fall of said output 
voltage to said start output voltage is detected (column 3, liens 57-66). 
Ikeda discloses that the input voltage detecting section alone maintains the 
converter control section in non-operation without reference to the state of the output 
voltage detecting section. Only one signal is required to turn the converter off. Without 
a control signal applied to the oscillator (figure 1 , item 25), the converter is non- 
operative regardless of the output voltage. When the input voltage detecting section 
causes the converter control section to operate, then the operation of the converter is 
further dependent on the state of the output voltage detecting section. 

With respect to claim 8, Ikeda discloses the direct-current power supply 
according to claim 1, and further discloses: 

said DC-DC converter has the ability of buck operation (column 4, lines 
25-31) converting said input voltage into said output voltage equal to or lower 
than the input voltage, in addition to the ability of boost operation converting said 
input voltage into said output voltage equal to or higher than the input voltage; 
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said converter control section, based on the difference between said 
output voltage and said desired voltage, causes said DC-DC converter to 
perform one of said buck operation and boost operation and maintains said DC- 
DC converter in non-operation; and 

at the start of the boost operation of said DC-DC converter, said bypass 
control said further maintains said bypass switch in the ON state for a 
predetermined time from the instant of the start (column 4, lines 13-24). 
The delay of the bypass control is discussed above in the rejection of claim 1 . 
Ikeda discloses that the converter is initially configured in buck operation while the 
voltage of the battery is excessively high. After the output of the battery has dropped to 
an appropriate level, the converter is configured in boost operation. 

With respect to claim 14, Ikeda discloses a battery-powered electronic apparatus 
(figure 1) comprising: 

a battery supplying a predetermined battery voltage (figure 1 , item 1 ; 
column 3, liens 16-21); and 

a direct-current power supply (figure 1) comprising: 

a DC-DC converter (figure 1, item 2; column 3, lines 16-21), by its 
switching operation ("chopper controlled"), converting said battery voltage into an 
output voltage equal to or higher than the battery voltage ("booster type"); 

a converter control section (figure 1 , item 2; column 3, line 42 to column 4, 
line 12) comparing said output voltage with a desired voltage, and based on their 
difference, controlling said switching operation of said DC-DC converter; 
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a bypass switch (figure 1, item 4; column 3, lines 21-27) shorting between 
the input and output of said DC-DC converter; and 

a bypass control section (figure 1, items 5, 6; column 4, lines 13-24) 
maintaining said bypass switch in the ON state during non-operation of said DC- 
DC converter, and at a start of said switching operation of said DC-DC converter, 
further maintaining said bypass switch in the ON state for a predetermined time 
from the start (figure 1, items 5, 6). 

Ikeda discloses the bypass control maintains the bypass switch ON for a 
predetermined time from the start, as discussed above in the rejection of claim 1 . 

With respect to claim 15, Ikeda discloses the battery-powered electronic 
apparatus according to claim 14, and further discloses said battery voltage falls below 
said desired voltage in the middle of discharge of said battery (column 2, lines 2-4; 
column 4, lines 32-44). 



Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 2 and 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ikeda. 
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With respect to claim 2, Ikeda discloses the direct-current power supply 
according to claim 1 , but does not expressly disclose said bypass control section 
compares said input voltage with said output voltage, and turns on and off said bypass 
switch when said input voltage is higher and lower than said output voltage, 
respectively. 

Ikeda discloses that the bypass control section compares the input voltage with a 
reference voltage (figure 1, item "Vb"), and turns on and off said bypass switch when 
said input voltage is higher and lower than the reference voltage (column 3, lines 27-41, 
"Vs"). The voltage source Vb in figure 1 is the same as the reference voltage Vs in 
figure 2 (column 4, lines 1-2). 

It would have been obvious to a person of ordinary skill in the art to replace the 
Ikeda reference voltage (Vb/Vs) with the output voltage (Vo), as used in the present 
application, because when the bypass switch is ON, the output voltage is equal to the 
input voltage. In the present application, the converter is turned on when the output 
voltage reaches a reference value (ET; figure 3a). 

With respect to claim 1 1 , Ikeda discloses the direct-current power supply 
according to claim 8. Ikeda does not expressly disclose a stop switch. It would have 
been obvious to a person of ordinary skill that the Ikeda power supply comprises a stop 
switch operated under an on-off control of said external load and cutting off one of an 
input current provided from said external direct-current power supply and an output 
current provided for said external load. Ikeda discloses that the power supply is for use 
with a cordless electronic appliance (column 1, lines 15-22). It would be obvious to one 
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skilled in the art that these cordless electronic appliances comprise a stop switch 
operated under an on-off control of said external load (the appliance) to disconnect the 
battery from the load. The motivation for doing so would have been to allow the user to 
turn the appliance off, and therefor, preserve battery power during periods of non-use. 

With respect to claims 12-13, Ikeda discloses the direct-current power supply 
according to claim 1 1 , and further, it would have been obvious to a person of ordinary 
skill to provide the stop switch at the back end (claim 12; "a node near said external 
load between said DC-DC converter and said bypass switch") or the front end (claim 13; 
"a node near said external direct-current power supply between said DC-DC converter 
and said bypass switch") of the power supply, in order to disconnect the battery from the 
load. Disconnecting the current path at the back end (adjacent the smoothing capacitor 
and load) or the front end (adjacent the battery) will have the same effect of 
discontinuing power supply from the battery to the load, because in either embodiment, 
the current path no longer comprises a complete circuit. 

9. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ikeda in view of Vinciarelli (US 6,975,098). 

With respect to claim 9, Ikeda discloses the direct-current power supply 
according to claim 1. Ikeda discloses a rectifying diode (figure 1, item 23), but does not 
expressly disclose a synchronous rectifier section performing rectification during 
operation of said DC-DC converter in synchronization with its switching operation, and 
maintaining the ON state during non-operation of said DC-DC converter. 
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Vinciarelli discloses a switching DC-DC converter comprising a synchronous 
rectifier (column 21 , line 65 to column 22, line 22). 

Ikeda and Vinciarelli are analogous because they are from the same field of 
endeavor, namely switching DC-DC converters. At the time of the invention by 
applicants, it would have been obvious to a person of ordinary skill in the art to combine 
the direct-current power supply disclosed in Ikeda with the synchronous rectifier 
disclosed in Vinciarelli. The motivation for doing so would have been to reduce 
switching losses. 

With respect to claim 10, Ikeda discloses the direct-current power supply 
according to claim 8, but does not expressly disclose a synchronous rectifier. Vinciarelli 
discloses a DC-DC converter comprising a synchronous rectifier, as discussed above. 
10. Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ikeda in view of Rose (US 5,297,203). 

With respect to claim 16, Ikeda discloses the battery-powered electronic 
apparatus according to claim 14. Ikeda discloses that the apparatus comprises a 
cordless electronic appliance (column 1, lines 15-19), but does not expressly disclose 
the apparatus comprises a wireless transmitter section sending a signal by radio waves 
to the outside. 

Rose discloses a cordless electronic appliance (figure 1; column 16, lines 11-13) 
operating on battery power (column 16, lines 24-27), further comprising a wireless 
transmitter (figure 1, item 101; column 16, liens 13-18) section sending a signal by radio 
waves to the outside. 
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Ikeda and Rose are analogous because they are from the same field of 
endeavor, namely battery-powered wireless electronic appliances. At the time of the 
invention by applicants, it would have been obvious to a person of ordinary skill in the 
art to combine the battery-powered electronic apparatus and direct-current power 
supply disclosed in Ikeda with the wireless battery-powered electronic appliance 
disclosed in Rose. The motivation for doing so would have been to utilize the direct- 
current power supply to extend the batter life of the wireless appliance. 

With respect to claim 17, Ikeda and Rose disclose the battery-powered electronic 
apparatus according to claim 16, and Rose further discloses said wireless transmitter 
section includes a power amplifier section (figure 2, item 130; column 17, lines 15-22) 
amplifying a signal to be sent under the application of said output voltage of said DC-DC 
converter. Further, it is inherent that the signal is sent under the application of the 
output of the converter because the wireless appliance only contains one power source, 
the battery and converter, as disclosed in Ikeda. 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Ingman (US 6,069,804) discloses a conventional DC-DC converter 

comprising a synchronous rectifier (column 4, liens 35-39). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Adi Amrany whose telephone number is (571) 272- 
0415. The examiner can normally be reached on weekdays, from 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Sircus can be reached on (571) 272-2800 x36. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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